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HAMCON '99 


Dont miss out on the 1999 ARAL SWD Convention tis year aboard the FMS 
‘Queen Mary in Long Beach, October 2” & 3rd, The Chub Van wil be there, and 
‘wall have a Hospially room where you can come and socialize with fellow Club 
member 

‘The Talkin frequency wil be 146,52 simplax operating as WERO. 

Cost is $16.00 at the door, and all day parking fs only $2.00 as long as you show 
your Convention badge wien you eal the parking lo 


1999 ARC Banquet 


Yap, i's that ime again, the 33% Annual Awards Banquet coming in November. Tho best parti that the 
tha samo as last year, It wil be on November 20" a the Blue Moon Restaurant in Redondo Beach, 
‘This yoar’s Guest Speaker is none other than Bill Pastarnak, WAGITE. 

Bilis ea Brondoust Enginoor with KTTV Fox 11 Tolovision in Los Angeles, He is the cofounder and volunteor 
Managing Editor of the Amatour Radio Newsline bulletin vervice and Creator/Administraor of the annual 
"Newsline Young Ham of the Year Award" program that each year honors the accomplishments ofa radio 
amateur age 18 or younger witha trip to Space Camp in Huntsvile Alabama, Bill and his vite Sharon (KOGEPW) 
roside in Santa Clata California, 

He hor of three books, co-producer of several educational filme and videos, writs a monthiy column 
for Worldadlo Magazine and isa frequent contributor to CQ VHF Magazin 

Bil can be reachod by e-mail to bilwabil @ aol.com oF nowsine@amevalne ons 


‘Don't miss this opportunity to attend a frst class event with graat food also, and of course door prizes and also 
‘hat chance o.¢60 your fellow ham that you might have not seen In along tim 


See Page 3 and 4 for more details 


SWAPMEET is moving!!!!11122 
‘The Octobar Swapmeet vl be the fat atthe prasant location Jin being told. Stay tuned, a new location has not 
yet been datorminedtl 
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TRW ARC Monthly Calendar of Events 
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Other Events 

Computer Fair. Hours: 10:00 t0 17:00 (gets 26.00 annual pass se: hips: nampa comvanypess i) 
POMONA 7.00 admission 

ive Broncos: KVR, KP 

Gotober 24 3, 1999 (Sat & Sun bg. 4 

October 28. 24, 1999 (Sat San) Bldg & 

Fatplex Exposition Complex Ext Mshsoy 1 Fries Dive 

Gorath o McKinley Avene, am rg, Tr ea Whe Avent Ce 1, 

RESEDA $2.00 admission 
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BUENA PARK $500 admission 
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'AI'Sbows Open othe Pi 1:0 sm. 1 2 pam 
Call for more formation (308) 78-5200 80H Fant (408 779-1374 


1 Foy. 


Other Ham Swap meets: 
Inland Empire ARG 2nd Sat. es. mo. 7:00 11:20 AM ® A.B. Miller High School, Walnut & Oleander 

i Fontana Tale 145 400-600 9-77 Ohz} 

ELCalon ARC- st Sat ea. ro, 6:00 AM ® Santee Drive-In Theater Woodside Ave. Hwy 67 in Santee Tain 146.52 
CAL POLY - Grd Sat oa. mo, 7-1 tam n ols F6F9 and F10 @ CAL Pely Pomona at 2601 West Temple, 

Talkin TED @tyouknom posse ome) 


TRW ARC 33rd Annual 
Awards Banquet 


Saturday November 20, 1999 


Featuring Guest Speaker 
Bill Pasternak, WA6ITF 
Broadcast Engineer with KTTV Fox 11 Television 

and co-founder and volunteer Managing Editor of 

the Amateur Radio Newsline bulletin service. 


Buffet style dinner 
Awards, Fun, and Prizes 


5:30 pm to 10:00 pm 
See reverse side for sign up form 


TRW AMATEUR RADIO CLUB BANQUET 
RESERVATION REQUEST 


Join us for the 33rd Annual TRW/ARC Awards Banquet 
Saturday, November 20", 1999 5:30 PM to 10:00 PM 


Buffet Dinner, Awards, Guest Speaker, Door Prizes, and Fun! 


The Biue Moon 
207 North Harbor Drive 
Redondo Beach 


‘An Employee Member may invite up to 2 guests. Non-Employea Members (including 
Retirees) may invite 1 guest. Due to limited seating, 2nd Guests may be bumped to make 
room for club members. 


All reservation requests will be confirmed by mail no later than November 6th. If you do not 
receive a confirmation, please call Duane, WAGEIK, at (310) 813-4219 or Wendy, KQ6CG, 
at (310) 374-0795 to insure we received your reservation! 


‘Retum this potion of form ASAP! Reservations are First Come - Fist Served! 


Club Member's Name: Callsign 
istGuest's Name: Callsign 
2nd Guest's Name: _ _ Callsign 
Address: uM 

aay: _ State 

TRW Mail Station: Daytime Phone: ( 


Dinner Buffet includes Entyees, Salads, Side Dishes 
Enclose $12 for each TRW/ARC Member dink 
Enclose $15 for each Non-Member dinner. 


Make checks (no cash please) payable to: TRW Amateur Radio Club 


Send Reservation Requests to: Wendy Crawford 
1637 Nelson Ave. 
Manhattan Beach, CA 90266 


(Thanks Dennis Santiago KOSKR our 1999 Field Day Chairman for this submission) 
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(Thanks Dennis Santiago KOSKR our 1999 Field Day Chairman for this submission) 
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The LinkPlus Lincompex or 
How TRW got Involved in the Ham Radio Business 


Di you know that TRW was in the ham radio business? Would yeu belove that right new you can buy 
‘ham radio product that was designed righ! here at Space Park? Galva ior nol strug and this aici wi 
‘explain what tis and how thal came about 


History 


Teal started in 1987 when a small company in Maryland by the narno of AMAF contactod TRW LSI 
Products in La Jolla, Calfomia, AMAF had deslgned an aldigital incompex as a nineteen ineh rack mount unit 
and they needed some hp in miniatuzing iL Their hope was that if they could get the unt small enough they 
Could seit the mitary tor usa in walkie-talkes and mobila radios, TRW LSI Praducts proceeded to put tha 
Tincarpex function inta two digital signal processer (DSP) chips and got the design down to two medium sizod 
Cirout Boards, AMAF was piessed withthe reulls, bul they wanted to get the size down even more, LSI 
Products fe that this was not real in thelr product lina, and that hey cid not have much capability in electronic 
system packaging, ince hey were a cormmercial IC manufacturer. Therefore, ey refered AMAF to TRV 
‘Space Park. We had aur fist moeting with AMAF in 1988. 


By now lam sure you are asking, ‘What is @ incampex?" Lincompex isan abbreviation for “ink 
‘compressor and expander” At the franemitiar end of 2 radio link it comarasses the amplitude o! voice the sare 
‘way the voice comprassar an yaur HE radio dogs. However, the lincompex compressas vole mare than @ 
Standard compressor daes. Al the receiver, the lincompex expands the voice amplitude back to ts normal 
Tevels. Obviously. a incompex unt is required at both ends of the link. The resul of ths isto maximize the 
_lgnal to noise rato ofthe lnk, maximize the transmitters efficiency, and transmit greater distances. 


Lincompex units were developed in the 1960's for radiotelephone use. The atginal lng distance 
telephone inks were al HF or VHF frequencies belare the telephone companies went to microwaves, Infact, 
[RMAF fold us thatthe Soviel Union and some other counts sill used HF for their long gistance telephone 
service as of 1088. Lincompex units reduced the noise and fading on these links. The first ncampex’s were 
the size of an entra 19.inch ack and were analog which requires some maintenance and adjusting. So AMAF's 
all-digital ncompex was a great improvement in size, relablty and maintainabilily. However, sales tothe 
telephone industry were dropping, 60 AMAF was targeting millary radio and maring radia, and for these 
applictions they needed fo gel the size even srmaler. 

"TRW Designed Link-Plus Lincommpex Module 


11988 in the Ground Systems Center in building MS, we bagan redasigning the Lincompox. | was 
responsible fr designing the electrons, and I chose the Motorola 86000 for the digtal signal procassor. A 
Software engineer began translating the software thal had been willen at LSI Products forthe Texas 
Instruments OSP's, tothe Motorola DSP, and a product angingor started working on tho packaging. Greg 
Shrove KEBYEX was also involved inthe systems engineering. We got the size ofthe lincompex down to a 
Single circult board 2 inches on a side. This was then packaged into an aluminum can to make a self contained 
module. TAW EPI of Colorado Springs, Colorado, were involved eary on to help make the unt manwtacturable, 
‘and in 1989 they ei an inital producton run of 200 units. AMAF was then to start marketing them, and when 
larger orders came in, TRW EPI would produce mora unis. TRW was to gat royalty on each unit sold. In 
1992 AMAF changed their name lo the LinkPlus Corporation to improve their dentfication with thelr product. In 
1904 they asked us to medily the DSP code so thatthe units could be used wih marine racios to increase their 
marketability 


Tov does Lincompex work? 


See Sy 
7 7 7 


igure 1 Typieal speoeh waveform 


Figure 1 shows a lypeal speech waveform. I this speach wavelorin is AM or SSB modulated and sent toa 
‘KW arnpilier, ony the highest peak ofthe speech will actualy be transmitted vith 1KWE. The averaye 
transmitted poier is only SOW, and the filth eabla is only 10W. Ifyou are using 2 100¥V transmitral home. 
your avorage transmitted powar is ely SW! This i why CW goes so much larher than voice. your transmiter is 
Buttng out ts maximum peer whenever You Key down, When noise is added te his signal asin Figure 2, the 
Tow level sylables are corplealy lost 

Figure 2 Speech wavefotm plas noise 
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In contrast, the lincompex brings the ampliude ofall ofthe syllables upto the 1KW level as shown in 
Figure 3. Now you aro geting the fulluse of your TKW amplifier, Loy level syllables that would have been lost 
in tha naise are now well above the nose leva. 


igure 7 Lincompex processes output tanstriter 


7 


‘But how is the receive 1 know wal the arginal amplitude of each syllable was so itcan rocenstruct the 
signal? The transmiting incompex injects atone ilo the speech signal whaee trequency & proportional fo the 
‘tiginal saeech amplitude. This tons vares between 2600 and S000 He, Wich is above the voiva bandas but 
stilthin the passband athe radios. The tansinlud spectrum is shown in Figure 4. The control tone s ike 
fn FM modulated subvarior. The receiving Incompex cetocs this tone, as aut co he stare dosent hear 
i and restores the ampitude of each syllable, as shawn in Figure 8. Note that when the receiving incorsper 
reducus tio arppiude othe lover level syllable, te noise s raduced the same amount, so that ll syllables 


have the maxiniuin signal 0 noise ratio. And the spaces belwoon sylaulas are almost completely silent, So ik 
sseunds simiar to aking on a telophon 
Figure Linas pest 


-STIVE EFFECT 1S AN APPARENT vOMTR 
[POWER INGREASE|OFS20 70:30, TMES (12-14 Do). 


Tigure$ Lincompex output listener a eecciver 


“There fs one problem however, what the receivers mistuned? The control tone wil no longer be the 
‘correct frequency and tho incampex will nt decade properly. LinkPlus solved this probiem witha patented 
calibration method, At the beginning of each transmission their incompex transmits a constant 2900 Ha tone 
with a sequence of amplitude shits. The recelving incompex looks for this particular sequence, and whan it 
detects ii knows thal the control fone should be exactly 2900 Hz. Ifthe tone is of frequency, the lincompex 
sores the differance and uses i compensate all futher moasuraments ol the control tone. The calibration 
sequence is sent every time the PTT button is pressed and only lass about a thed ofa second 


hile we were developing the fincompex hore at TAW, the LinkPlus engineer asked it we could use the 
knowledge ofthe contol tone ciset to comect the voice spectrum as woll. | said that would actually be quito 
l85y since we were doing everything inthe DSP chip. Ik would be a matter of complex modulating the voice 
spectrum up of down in frequancy the same amaunt as the control tone offset, ‘This would be dificult to doin 
actual hardware because it might mean a transation of only a few her, but this kind of thing Is ideally sult to 
DSPs. We implemented this autotuning feature and it worked perfect” made a very impressive demo to tune 
tha radio off a 100 Hz, hear horrible "duck talk’, then pross the callrate bullon and instar the voice was 
perfectly luned in. Note that i does not retune the radio this compensation is all being done at baseband. 


‘Whatever happened to the LinkPluyTRW Lincompex? 


hile wo wore working on the development a the Lincompex ai TRW,itbecame ebvious to myeelt and 
Grog Shrove that t would be very uselul for amateur HF/VHF SSB communication. We mantioned this to 
LinkPIus but they dismissed the amateur market as too smal However, thelr millary markels never 
‘materialized, the willary consdars HF fa be only @ backup technology and they ae nt interested in putting any 
‘mote monoy nfo. LinkPlus never sold al 200 ofthe orginal units and TAWY never recaived any royalties, 
LinkPIus saying that hey were already in deb. TRW eventually severed their relationship vith LinkPlus. 


So, whatever happened 1 LinkPlus? They are stiln business, but ala very lw level, And they are 

row marketing the licompex to amateurs. They have a unit for ham use called the Linktate (Figure 6) hich 

contains the lincompex module ans comes with @ microphone ang bull-in spaakar and operates of of 12 vol, 

‘Thoy sell inerface cables fo all the laacing amateur radios. Their web site has all of LinkMale users ea you 

can find ether hams fo talk ta wth your LinkMate. In May 1996 the ZLARI Kermads Islands DXpediion usad 

‘we LinkMale units fer communication between the DXpesition site ars their base station in Florida. When thay 
s 


Would be in contact wth tha base station for logistical communications, cther hams would try o contact them. 
They said hat the LinkNate units rejected ather eommuriculione and enabled them to talk over the GRM. They 
also used the Linkklate in senple compression modo during some oftheir OX QSOs and were gion | 
Eompliments on the voce qualty and “punch thru aby of thelr signa, 


The LinkMata can bo purchased directly from thelr web ste at lpdhew Hakptus com for $408 plu $5 
thipping. The price may soom high, but remember that i stil being produced in smal quanties. The 
‘alacl to ts acceptance isthe fact that a unt is neediad al wacl ard ol to nk. Gut a goed application would 
boil you have a dally or weekly contact wih tho samo person on HF. I each of you had a LinkMate the contacts 
\W0UId be as sold and noise free as a olephone conversation. Remember alsa thatthe LinkMate can be put into 
‘ne way comprassion node and can be used as a stiner compressa to bust thru pleups when you ara trying to 
(ef that rare OX. Maybe the club choulé buy cne or two units and get ourselves listed on thei circle-of users 
page. It seems ike a good dea since we designed i. Let me know what you think 


Figure 6 LinkP/us LinkMate for amateur radios 


TRW AMATEUR RADIO CLUB 


ELECTED OFFICERS 

President Greg Shreve KESYEX 2014/3009 (310) 812-2079 
Yice Prosident Elizabeth Kurkee KSaIS — DI71024 (310) 813-0524, 
Socretary Graig Gullickson NED Re /2520F (310) 812-5369, 
‘Treasurer Steve Lambert Ka6Zc —-AG/ 2529. (310) 812-8019, 


APPOINTED STAFF 
447 Repeater Autopatch Duane Pak = WABEIK —- M2N/ 1984. (310) 812-4019, 


Activities Chairman Greg Martens NeHRY = Mi] i275.” (310) 613-4049 
Crosstalk Edltor Duane Park” = WABEIK = M2N/1384b (310) a18-4219 
Emer. Comm. Coordinator Wendell Young KEGASC —R5/ 10608 (310) 813-7691 
Uprarian StevePapa KOBVE = O2/ 1715 310} 812-5905 
Membership Chaimorson Dave Nelson ABSDU «RBS Ziad HOV BIS-877S, 
Past President Elizabeth Kunkes KSdIS—D1/1024 {310} 813-0524 
Publicity Chairperson DaveNelgon ABSDU «RB /2t4d (310) 813-0775 
QSL Manager BryanDearo — KNGOW — 120 //10208 {310 812-4789 
SP. Packel/ntemet Sysop Chris Wachs  WAZKDL Ma/2g7e. (310) 813-1508, 
SEA Representative Nina Whiddon KNeFL 01/2020 {310} 813-9351 
Swap Mest Manager Greg Martens NORRY = M1/'1275 (310) 813-4049 
Technical Chaperson John Cheatham KEBOM © RS/2477_— (10) 813.6803, 
Training Chairperson Bryan Defra” KNGOW © 120/ 10208 (310) 812-4789 
‘Trustes of WETRW License Elizabeth Kunkee KSalS DI / 1024 (310) 818-0524 


TRW ARC Hotline (Club Answering Machine) (919) 81,8560 
WETRW 2 Meter Repeater (Open Hopoater) _ 145.92 (900), PL Tashi 
WOTRWY UF Repeater (Open Hepeaier Closed Autopatch) 447/00 (5 Mite) PL 100 He 
WETRW.-3 Packel Radio Inlernet Gateway and BBS (1200 Baud Por) 146.746 500) 


WETRW internet Home Page itp: ww wetrw.ampr orgiwtr/ 
TRW Amateur Radio Club FIRST CLASS 
S/1156 


One Space Park 
Redondo Beach, CA 90278 


Deliver To: 


